Abstract We describe the clinical features and MRimaging findings of spontaneous spinal subarachnoid hemorrhage located in the lumbar spine associated with subdural hematoma at a higher, thoracic level in a 66-yearold man without neurological deficit. The sequential MRimaging changes of hemorrhage at various stages in its evolution are portrayed. The possible pathogenetic mechanism for these very unusual, combined hemorrhages in both spinal compartments is discussed.
Lumbar puncture yielded bloody cerebrospinal fluid confirming subarachnoid hemorrhage. Since the patient was ambulatory and did not experience neurological deterioration, conservative management was opted. Repeat MR-imaging studies revealed gradual resolution of both hemorrhages (Fig. 3) . Clinically, there was subsidence of symptoms over the following 2 weeks and the patient was discharged. At 5-month follow-up, the patient was asymptomatic and doing well.
Discussion
Most patients with spontaneous subarachnoid hemorrhage are found to have intracranial abnormalities [1] . Less than 1% of patients have a spinal source of subarachnoid hemorrhage that usually involves arteriovenous malformation or saccular aneurysm of a spinal artery. Occasionally, primary cord tumors (i.e., ependymoma, hemangioblastoma), nerve sheath tumors, or metastases are the source of subarachnoid hemorrhage. Spinal trauma, coagulopathies, and autoimmune vascular disorders are additional sources of hemorrhage in the subarachnoid space [2, 3] . Spontaneous spinal subarachnoid hemorrhage, however, is very rare. Further, the co-existence of spinal subarachnoid and subdural hemorrhage is extremely uncommon.
With regard to the pathogenesis of the condition, it has been suggested that minor trauma can increase both the intrathoracic and intraluminal pressure of spinal vessels, particularly the valveless radiculomedullary veins traversing the subdural and subarachnoid spaces. If the pressure of the cerebrospinal fluid (CSF) cannot neutralize this force, spinal vessels rupture resulting in subarachnoid hemorrhage [4] . Of note, the same increase in pressures provoked even by physical exertion can cause rupture of the small extraarachnoidal vessels located on the inner surface of the dura, resulting in subdural hemorrhage. Subdural hemorrhage may originate in the more vascular subarachnoid space and pass through rents of the thin and delicate arachnoid membrane. Conversely, the origin of hemorrhage can be the subdural space, where blood can pass through the arachnoid membrane, giving rise to an associated sub- arachnoid hemorrhage. Indeed, it may be impossible to determine whether blood has its source in the subarachnoid or subdural compartment.
Spinal subarachnoid hemorrhage rarely presents as a hematoma owing to the diluting and redistributing effect of the CSF, unless the hematoma is sufficiently large to block the CSF flow [5] . Once subdural hematoma has formed, further subarachnoid bleeding may occur through partial block of the CSF flow. On the basis of clinical signs and symptoms, it may be difficult to distinguish between epidural, subdural, and subarachnoid spinal hemorrhage. All three forms may present with severe back pain, often of an acute onset, with or without sensorimotor deficits. Meningism, headache (70% of cases), and mental status changes (22% of cases) are usually indicative of subarachnoid hemorrhage, however [2, 5] . Subarachnoid hemorrhage may have variable clinical presentation and prognosis according to its location within the spinal canal.
The dorsally located subarachnoid spinal hemorrhage most commonly causes thecal sac compression while the ventral type is usually not associated with neurological deterioration, and as such, surgical intervention may not be warranted. The presence of a spinal hematoma, however, causing thecal sac compression with rapidly progressive neurological sequela designates a neurosurgical emergency.
Spinal angiography is generally considered to be the gold standard for demonstrating spinal artery aneurysms, arteriovenous malformations, or other pathology that can cause spinal subarachnoid hemorrhage [6, 7] . MR imaging is superb in the delineation of the extent of spinal hemorrhage and for determining the relationship between hemorrhage and the thecal sac [1] . It also remains the premier imaging modality for depicting the chronological changes of hemorrhage, facilitating monitoring of treatment. The MR signal intensity characteristics of hemorrhage are time-dependent. On T1-weighted images, an acute spinal hematoma less than 7 days old appears isointense, less commonly hyperintense, or hypointense to the spinal cord. On T2-weighted images, acute spinal hematomas are heterogeneous and hyperintense to the spinal cord with hypointense foci [8] . Low signal intensity seen on T2-weighted images is mainly due to the presence of deoxyhemoglobin [4] . Subacute lesions, more than 7 days but less than 1 month old, are often hyperintense and less commonly isointense to the spinal cord on T1-weighted images. On T2-weighted images, subacute lesions demonstrate increased signal intensity characteristics. These signal characteristics are attributed to the effects of methemoglobin, which is strongly paramagnetic. Areas of spinal cord compression appear as high-signal-intensity regions on T2-weighted images.
Prompt identification of spinal hemorrhage is important for emergent treatment of patients and preservation of normal function. The prognosis varies with the severity of neurological impairment. Delay in diagnosis and treatment can easily cause irreversible and serious neurological deficit. Treatment focuses on surgical evacuation of hematoma with subsequent decompression of the thecal sac [5] . Alternatively, conservative therapy can be employed with close patient monitoring. Because our patient was ambulatory and did not experience neurological deterioration but instead gradual subsidence of his symptoms, we adopted a "wait and see" policy and careful conservative management was opted.
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